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(54) Tide: SPEECH SIGNAL TRANSMISSION 



(57) Abstract 

In the transmission of speech 
in mobile telephone services where 
mobile handsets co-operate with a 
base station via a radio link, the 
base station being connected to a 
mobile switching centre in turn con- 
nected to a public network, commu- 
nication between the handsets and 
base stations is achieved using a 
standard selected to minimize band- 
width utilisation. Sample standards 
are GSM and DECT. It has current- 
ly been ^proposed that in utilising 
either of these standards a number 
oFencoded speech channels will be 
muhiplexecl at die A interface be- 
tween the base station and the 
MSC. The multiplex signal, would 
then be converted to a 64 kb/s fbr- 
nlai at the interface between the 
MSC and die puibic network to 
which the MSC is connected. This 
proposal has a number of disadvan- 
tages. To alleviate these disadvan- 
tages it is proposed that conversion 




taaes it is proposea tnai conversion . . ^ . 

to the 64 kb/s format should be avoided if the recipient node can reconstitute the speech directly from its encoded format and 
that to such recipient nodes the encoded speech is sent in packetised form. 
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SPEECH SIGNAL TRANSMISSION 



The present Invention concerns the transmission of speech 
and is particularly concerned with mobile telephone services. The 
basic format for a network for mobile speech services will comprise 
the actual mobile handsets, a base station with which the handsets 
coomunlcate via a radio link, a mobile switching centre (MSC) 
connected to the base station, and a public network, possibly 
including the PSTN, to which the MSC is connected. There will of 
course normally be many handsets associated with each base station, 
and each MSC will be linked to a number of base stations. 

There has been an explosive growth In the provision of 
mobile telephone services in the U.K. and this growth 1s likely to 
be limited more by the available radio spectrum rather than by 
saturated demand. This 1s because telephone terminals are 
increasingly being connected to their respective networks by radio 
links. Whether the intention 1s to provide the user with 
unrestricted mobility (mobile service), or merely to give him the 
freedom of a restricted range of movement (cordless phone) the 
technical requirements have In common the need to restrict the use 
of bandwidth on the radio path in order to accommodate large 

numbers of users. 

In an attempt to maximise the use of available bandwith 
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two emerging standards have been proposed. These standards are 
1™ pectively as GSM and DECT. GSM stands for Group pecale 
Mobne and DECT stands for Digital European Cordless Telephony and 
1s a standard being developed by ETSI. 

SSH sieves Its efficiency at the air Interface by taking 
a short sample of speech and analysing it and then sending data 
which will alio, this burst to be reconstituted. J* *" 
standard proposed by ETSI has a very similar format. It h« 
current,, been proposed that In ut.Hs.ng either of these » 
standards a number of encoded speech channels mil be mm t,p1exed 
at the A interface between the base station and the mobile 
switching centre (MSC). the multiplexed signal would «« n be 
converted to a 64 kb/s format at the Interface between the MSC and 
the public network to which the NSC is connected. 

There are a n«ber of drawbacks to this proposal. Firstly 
,„ order to oury it out conversion e,«1p«« will be required at 
entry to and exit fro. the fixed network. This conversion 
eJpeent will almost certainly have to be fro- a comm. p«,l. 
Telly there will be a time delay of arwnd 100 «s per round tr,p 
due to the ~qu1re«ent for decoding and subsequent encoding. 
Thirdly the trunk network loses th. bandwith advantage of the 6SH 

""""" me present invention is concerned with alleviating the 

^ "rrfLTfirst aspect the present Invention 
ceprisesTspe.cn lans.1ss.on network having a plur.,1* of nodes 
where transmission between certain of the nodes Is ,» a 
predetermined telephony standard, the network coaming « 
plorality of mobile stations capable of redv,ng and transit ing 
cZ rJo links speech which has been analysed to provide data 
X „ f predetermined length fn» which the speech s gnel can 
reconlti Jed. a base station for communicating with th. mobile 
, " .r the radio links and with a mobile switching centre 
ZTZnil there is an Interface between each base station and the 
: ife ^lg centre at which the Individual data strings are 
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packetlsed for transmission across the communication network to 
another node without conversion to the predetermined telephony 
standard If the recipient node can reconstitute the speech 
directly from the data strings. 

In accordance with a feature of the invention where the 
recipient node is not capable of reconstituting the speech from the 
data strings conversion to the predetermined telephony standard 
will be carried out at the most appropriate point in the data 
network. 

In order that the present invention may be more readily 
understood Figure 1 of the accompanying drawings Is a simple 
diagram showing the relationship between a cordless telephone 
and a public network. 

Referring now to the single figure of the drawing, 
this shows a mobile station 1n the form of a cordless 
telephone 1 associated with a base station 2 over a radio link 
Indicated at 3. The base station 1 Is connected to a mobile 
switching centre (MSC) 4 via a link 5 and the mobile switching 
centre (MSC) 4 1s In turn connected to a public network 6 via a 
link indicated at 7. It will be appreciated that the base 
station 2 1s only one of several which would in normal Instances be 
connected to the mobile switching centre 4. The public network 6 
will have a plurality of nodes to which the speech data will be 
transmitted, and the MSC 4 provides one of these nodes. It Is 
anticipated that the public network 6 will be at least partly 
capable of operating what is known as asynchronous transfer mode or 
ATM. In ATM capacity is allocated on demand to different users In 
fixed amounts called "cells". The emerging standard for this 
service specifies a payload of 48 bytes of Information per cell. 

For the purpose of the present description it will be 
assumed that communication between the cordless telephone 1 and the 
base station 2 utilises the standard known as GSM. This standard 
operates by taking a 20 ms sample of speech and analysing it to 
form data strings. Each of these strings is In the form of 267 
bits (including Cyclic Redundancy Check bits (CRC)). Each such 
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strlng allows the short 20 n»s burst of speech to be reconstituted. 
As already mentioned the current proposal for a GSM network is to 
multiplex a number of encoded speech channels at the A Interface 
between the base station and the mobile switching centre and then 
to convert to a known telephony standard at the Interface between 
the HSC and the public network 6. In the present embodiment this 
standard has a 64 kb/s format. 

However the present Invention proposes that since the 
speech data encoded in accordance with GSM Is of a quantity and 
form that would fit comfortably Into an ATM cell, the conversion 
to a continuous bit stream, and in particular the conversion 
to 64 kb/s format, should be performed only when the capabilities 
of the network to be used make it essential. This is 1n contra- 
distinction from what has already been proposed. Accordingly in 
the embodiment shown in Figure 1 the link 5 between the base 
station 2 and mobile switching centre 4 is operated as an ATM link 
and the data strings produced by the GSM coding are packetlsed Into 
an ATM format. An advantage of this arrangement 1s that by using 
either add/drop multiplexers, or a metropolitan area network (MAN), 
preferably using DQDB protocol, a string of base stations such as 
base station 2 could all be connected very efficiently to the 
mobile switching centre. 

It will also be appreciated that any operator of a mobile 
network will wish to maximise his handling of the traffic. Thus he 
will hand over calls destined for the fixed network as near as 
possible to the destination. Where both parties to a call are 
directly connected to his network he will obviously want to 
complete the whole call. Traffic of this kind will thus pass 
directly between linked mobile switching centres thus the proposal 
to avoid automatic conversion to a 64 kb/s format will enable this 
traffic to be handled efficiently in its GSM coded form for which 
ATM is eminently suitable. Where there are a number of different 
mobile operators it will be necessary for them to reach agreement 
to avoid unnecessary conversions to and from the 64 kb/s format and 
to use ATM bridges between their networks. 
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The proposal 1s particularly advantageous If a call from a 
mobile station can be recognised at call set-up time as terminating 
on another mobile. This would require a small addition to the 
repertoire of the emerging signalling standards. Thus where a GSM 
or other coded signal call is being set 1t will be necessary for 
the signalling protocol to identify the call as such. There are a 
number of very great advantages to be gained in keeping the speech 
In its encoded form throughout wherever this 1s possible. 

(1) Avoiding the use of conversion equipment (from a 
common pool) at entry to and exit from the fixed network. 

(2) Saving the time delay of a decode and subsequent 
encode (of the order of 100 ms round trip). 

(3) Using only a fraction of the bandwidth on the trunk 

portion of the call. 

(4) Good fit to ATM infrastructure, without needing 

special measures to fill cells. 

In general terms the advantages of the invention just described 
become particularly relevant when ATM has achieved good penetration 
in telephony networks and in particular the PSTN. It will also be 
appreciated that whilst the foregoing description has been given 
with regard to GSM coding of the original speech data that the 
present invention is equally applicable to DECT coding and for the 
purposes of this specification a DECT-standard cordless phone 
working to a suitable in-house base station counts as a mobile 
phone. 
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CLAIMS 



1. A speech transmission network having a plurality of nodes 
where transmission between certain nodes is via a predetermined 
telephony standard, the network comprising a plurality of mobile 
statons capable of receiving and transmitting over radio links speech 
which has been analysed to provide data strings of a predetermined 
length from which the speech signal can be reconstituted, a base 
station for communicating with the mobile stations over the radio 
links and with a mobile switching centre, and wherein there 1s an 
Interface between each base station and the mobile switching centre 
at which the individual data strings are packetised for transmission 
across the communication network to another node without conversion 
to the predetermined telephony standard if the recelpient node can 
reconstitute the speech directly from the data strings. 

2. A speech transmission network as claimed in Claim 1, where 
when the recipient node is not capable of reconstituting the speech 
from the data strings coversion to the predetermined telephony 
standard is carried out at the most appropriate point 1n the data 
network. 
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